CLAIMS 

Claim 1 . A method of calibrating RC time constant of an RC fiker using a differential amplifier 
with a coupling capacitor C between each output terminal and each input terminal of the differential 
anq^lifier and a resistor R between each input terminal and each input reference signal, comprising 
the steps of: 

using a first calibration cycle; and 

using a second calibration cycle to cancel the offset error of the differential amplifier. 

Claim 2. The method of caliteating RC time constant as described in claun 1 , 

wherein the first calibration cycle uses as a first input reference signal, which is the sum of a 
common mode voltage Vcm and a first reference voltage Vrefl, and a second input reference signal^ 
which is the difference of Vcm minus a second reference vohage Vre£2, to said differential amplifier 
to generate a first dual-slope ramp signal; 

wherein the second calibration cycle repeats the first calibration cycle but using a reverse input 
reference signals to the differential amplifier to generate a second dual-slope ramp signal, and 

wherein the tune slots for the first and second dual-slope ran^ signals to reverse ranging 
direction and cross zero are used to calibrate the value of the capacitance of the RC time constant. 

Claim 3. The method of calibrating RC time constant of an RC filter as described in claim 2, 
wherein said first calibration cycle and said second calibration cycle comprise the steps o£ 

pre-loading a predefined number to a (N+l)-bit counter; 

generatmg a control signal PhA for a first fixed time duration which comprises sub-duration 1, 
sub-duration 2, and sub-duration 3, 

vdierein sub-duration 1 is an auto-zeroing duration, during which a control signal PhB is 
generated to short-circuit a feedback capacitor Coa between an inverting input and non-inverting 
output of said differential amplifier through a first series input programmable resistor Ria connected 
between said invertmg ii^ut and said first mput reference signal, and to short-circuit a feedback 
capacitor Cob between a non-inverting input and invertiog output of said differential amplifier 
through a second series input programmable resistor Rib connected between said non-inverting input 
and said second input reference signal, 

wherein a control signal PhC is generated for said sub-duration 2 such that the first input reference 
signal charges said Qa through said Ria, and the second input reference signal charges said Qb 
through said Rib, 
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wherein control signals PhD, 0)0 and Od are genmited for said sub-duration 3 such that said Coa 
is discharged through a first switched capacitor equivalent resistor with capacitor Cia switched by 
clocks Q) and Oo and said Cob is discharged through a second switched capacitor equivalent 
resistor with capacitor Cib switched by clocks and ; 

generating a control signal PhA for a second fixed time duration which con^rises sub-duration 4, 
sub-duration 5, and sub-duration 6, 

v»Aierein sub-duration 4 is an auto-zeroing duration [of the differential amplifier], during which 
said control signal PhB is generated to short-circuit the individual two ends of said Coa and Cob, 

wherein said control signal PhC is generated for said sub-duration 5 such that the second input 
reference signal charges said Coa through said Ria and the first input reference signal charges said 
Cob through said Rib, 

wherein said control signals PhD, Od andOo are generated for said sub-duration 6 such that said 
Coa is discharged through said first switched capacitor equivalent resistor vwth capacitor da 
switched by clocks Cb and and said Cob is discharged through said second switched capacitor 
equivalent resistor with capacitor Cib switched by ctocks Ob and Od ; 

generating a first duration tii when the difference of the non-inverting output and the inverting 
output of said differential amplifier reverses ramping directfon and crosses zero in said sub-duration 

generating a second duration 112 vs^en the difference of the non-inverting output and the inverting 
output of said differential amplifier reverses ramping direction and crosses zero in said sub-duration 
6; 

enabling said (N+l)-bit counter during the periods of ni and 112; and 

outputting from said (N+l)-bit counter the most significant N-bit count as a signal to set the 

capacitor array capacitaiwe of an RC filter. 
Claim 4. The method of calibrating RC time constant of an RC filter as described in claim 1, 

wherein the said RC filter is selected from the group consisting of: a low-pass, band-pass, high-pass, 

single and multiple order filter with resistors and capacitor arrays constituting RC time constant to 

he calibrated. 

Claim 5. The method of calibrating RC time constant of an RC filter as described in claim 3, 
wherein said capacitor array is binary-weighted. 
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Claim 6. The method of calibrating RC time constant of an RC fiber as described in claim 3, 
v^erein said capacitor array is fed from a digital coimter. 

Claim 7. The method of calibrating RC time constant of an RC filter as described in claun 3, 
wherein a different calibration reference clock rate is used, further comprising the step of: 
pre-setting the resistance of said programmable resistors Ria and Rib in claim 3 according to the ratio 
of the new reference clock period to the original based reference clock period. 

Claim 8. The method of calibrating RC time constant of an RC filter as described in claim 3, 
wherein the filter defeult cut-oflF frequency is changed, further comprising the step of: 
pre-settmg the resistance of said programmable resistors Ria and Rib in claim 3 according to the ratio 
of the new filter cut-off frequency to the defeult filter cut-oflf frequency. 

Claim 9. The method of calibrating RC time constant of an RC filter as described in claim 3, 
wherein a different calibration reference clock rate is used and the filter de&ult cut-off frequency is 
changed, further comprising the step of: 

pre-setting the resistance of said programmable resistors Ria and Rib in claim 3 according to the 
ratio of the new reference clock period to the original based reference clock period times the ratio of 
the new filter cut-oflf frequency to the defeiult filter cut-ofif frequency. 

Claim 10. The method of calibrating RC time constant of an RC filter as described in claim 3, 
further conq>rising the step of running the steps of claim 3 multiple times. 

Claim 11. The method of calibrating RC time constant as described in claim 3, wherein said RC 
filter is a passive filter. 

Claim 12. The method of calibrating RC time constant as described in claim 3, wherein said RC 
filter is an active filter. 
Claim 13. A variable rate RC calibration circuit con^rising: 

a differential amplifier with a first capacitor Coa between the inverting mput and the non-inverting 
output of said differential amplifier and a second capacitor Cob between the non-inverting input and 
the inverting output of said differential amplifier; 

first input programmable resistor Ria to said inverting input and second programmable resistor 
Rib to said non-inverting input of said differential amplifier, 
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first switched capacitor equivalent resistor with capacitor a Cu to said inverting input, and 
second switched capacitor equivalent resistor with a capacitor Cib to said non-inverting input of said 
differential amplifier, and 

calibration signals of calibrating RiaCiatime constant and RibCibtime constant in a first 
calibration cycle and a second calibration cycle to cancel the offeet error of said differential 

Claim 14. The variable rate RC calibration circuit as described in claim 13, wherein the 
caUbration signal of said first caUhration cycle is a first dual-slope ramp signal and the calibration 
signal of said second calibration cycle is a second dual-stope ramp signal opposite to the first dual- 
slope ramp signal, and the time stots when the first and the second dual-slope ranq> signals reverse 
ramping direction and cross zero are used to ii^ut a counter. 

Claim 15. The variable rate RC caUbration circuit as described in claim 14, wherein said time slot 
is quantized into steps and the number of steps are used to input the counter. 

Claim 16. The variable rate RC calibration circuit as described in claim 15, wherein said time slot 
is quantized by discharging Coa and Cob through switched capacitor resistors during second halves ol 
said first ran^ signal and second rasap signal 
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